Introduction
Any international airport that handles tens of thousands of travelers daily is a potential target of international terrorism. In order to improve the ability to respond to nuclear, biological, and chemical (NBC) terrorism at international airports, a task force was formed to assess the efficacy of NBC terrorism countermeasures. The study group consisted of individuals from universities, the airport clinic, the airport quarantine station, various central and local government agencies, the police, the fire department, the airport operator, local physicians' groups, and airport employees involved with NBC terrorism. The study group prepared several manuals and conducted drills simulating terrorist attacks. The group reached the consensus that, before the detection and analysis of agents can be undertaken, zoning, triage, decontamination, and treatment should be initiated promptly. It generally is considered important for triage/decontamination systems to be easy to deploy. The following describes an efficient triage and decontamination system using colored clothes pegs (CCPs).
Difficulties Associated with Mass Decontamination
In NBC terrorism or releases (particularly chemical terrorism), mass decontamination is a major concern for first responders, paramedics, and emergency physicians; hundreds of victims may need to be decontaminated efficiently in
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The efficiency and speed with which first responders, paramedics, and emergency physicians respond to an event caused by the release of a chemical is an important concern in all modern cities worldwide. A system for the initial triage and decontamination of victims of a chemical release was developed using colored clothes pegs of the following seven colors: red, yellow, green, black, white, and blue. Red indicates the need for emergency care, yellow for semi-emergency care, green for non-emergency care, black for expectant, white for dry decontamination, and blue for wet decontamination. The system can be employed as one of the techniques directed at improving the efficiency of decontamination in countries where there is a risk of chemical releases. It is recommended that this system should be adopted internationally and used for both drills and actual events. the event of this type of terrorist attack or substance release. This is important, particularly because the benefits yielded by mass decontamination are markedly reduced when the process is not performed soon after the exposure. Thus, the development of an efficient and fluent system for mass decontamination is an important issue in modern societies around the world. [1] [2] [3] During the Tokyo Subway sarin attack, primary decontamination was not performed onsite. Consequently, 135 of 1,364 firefighters (9.9%) suffered from symptoms associated with secondary exposure. 4 Secondary damage also affected medical institutions. A survey conducted by St. Luke's International Hospital indicated that 23% of the hospital staff that worked on the day of the attack suffered from secondary exposure. 5 The total number of victims of the attack was approximately 5,000. In such instances, the ability to effectively command, control, and communicate information related to mass decontamination is particularly important. In addition, the various decision-making activities related to decontamination must be executed in a flexible and impromptu manner, depending on the victims' general state, the physical nature of the agent (gas, aerosol, droplet, splash, liquid, powder, etc.), the decontamination capabilities of the community, as well as the season, weather conditions, and other factors. Uncertainty regarding any of the activities necessary for effective decontamination can cause confusion and result in the development of a chaotic situation.
While conventional triage tags are commonly used for large-scale disasters, their small size makes it difficult to read the information they contain or to write new information on tags while wearing protective gear. Also, paper tags are not suitable for wet decontamination. In Israel, plastic triage tags are used in instances of chemical exposure. These plastic tags are like bingo cards, and information can be recorded by punching holes in them using a finger.
Some hospitals in Japan have developed paper hospital triage tags that have a space for recording NBC contamination and decontamination information, 6 and a system using colored ribbons for triage also has been reported. 7 
Simple Triage and Rapid Decontamination of Mass Casualties with Colored Clothes Pegs (STARDOM-CCP) System
While attempting to develop an effective triage technique that is simple and inexpensive to use, colored clothes pegs (CCPs) were found to be useful. The system utilizes commercially available clothes pegs costing only one to five US cents per peg in the following seven colors: red, yellow, green, black, white and blue (Figure 1 ). Red indicates emergency care, yellow is for semi-emergency care, green is for non-emergency care, black is for expectant, white is for dry decontamination, and blue is for wet decontamination. Two CCPs are used per victim, one as a triage label and the other as a decontamination label (Figure 2 ).
In the event of a chemical release, victims are removed from the hot zone and transferred to a warm zone under the leadership of the police and fire department. In the warm zone, primary triage is performed. As a general rule, victims are tagged with a green peg if they can walk (non-emergency care) or a red peg if they experience convulsions, exacerbated respiration (tachypnea, decreased ventilatory rates, or respiratory arrest) or extended capillary refilling time (index of peripheral circulation). Other victims are tagged with a yellow peg. These triage and decontamination pegs are placed in a conspicuous place, such as on the collar near the face, and are removed when victims are disrobed for decontamination. A flowchart depicting the decontamination procedure is in Figure 3 . Generally, the decision regarding whether to decontaminate or not is based on whether patients are able to walk or the visibility of the suspected materials.
The above-mentioned procedures for triage and decontamination are merely guidelines. Both triage and decontamination should be conducted in a flexible manner depending on the medical resources available, patient counts, and distribution of severity. This system is named, "STARDOM-CCP", which stands for Simple Triage and Rapid Decontamination of Mass Casualties with Colored Clothes Pegs.
On-Site Verification
On 14 March 2006, a drill was conducted in collaboration with other agencies and organizations to ascertain the effectiveness of the STARDOM-CCP system at a train station near an international airport. During the 1970s, the train station was used by commuters to and from the airport. The drill was based on the following scenario: While on a moving train, a passenger stepped on a suspicious looking plastic bag that had been placed on the floor of the carriage. The liquid in the bag spread throughout the train. Several passengers in close proximity to the bag subsequently lost consciousness, and other passengers became ill, forcing the train to stop at the station. The number of virtual victims was 100 (five severely affected, 10 moderately affected, 20 mildly affected, 65 minimally affected). First responders wore personal protective equipment (20 level-A suits, four level-B suits, and 60 level-C suits). At a primary triage post in the warm zone, the triage officer-an experienced emergency physician wearing level-C protective gearplaced triage and decontamination CCPs on the victims. In this drill, after considering the potential of the site for contamination, the triage officer decided to have severely and moderately affected victims undergo wet decontamination, and mildly and minimally affected victims to undergo dry decontamination (changing clothes). The decontamination process went as follows: Level-C responders treated victims after primary triage. After tagging the victims at the primary triage post, the victims were subjected to either wet or dry decontamination. After decontamination, the victims were treated at a secondary triage post and tagged using conventional paper triage tags (standardized triage tags are used in Japan). The CCPs were only removed once the victims had been decontaminated. Of the 100 virtual victims, 35 were subjected to wet decontamination and 65 received dry decontamination. There was no apparent confusion and victims were handled effectively.
At a debriefing session after the exercise, first responders reported that even while wearing level-C protective gear, they were able to see the CCPs of victims adequately and that they did not experience any difficulty attaching the CCPs while wearing thick butyl rubber gloves. A minority of the first responders did not know what the colors of the different CCPs meant, which demonstrated that pre-exercise education was very important. The exercise showed that this system can be applied effectively to a considerably larger number of victims.
Discussion
While CCPs have been used previously for triage, to the best of our knowledge, no reports of a system using CCPs for triage and decontamination have been published to date. Based on the results of the on-site mock attack in a public environment, the STARDOM-CCP system was demonstrated to be effective for the following reasons: (1) victims requiring different levels of triage and decontamination could easily and quickly be identified using CCPs; (2) the coding employed using CCP was easily understood by first responders, who were not hindered by their protective gear; (3) the smooth transition from triage to decontamination improved the efficiency of decontamination; (4) the system could be employed in both prehospital situations or at medical institutions; and (5) the system described could be employed in the event of multiple attacks (explosives and chemical agents or a dirty bomb).
One of the potential problems associated with the STARDOM-CCP system is that CCPs can become detached or be removed by the victims themselves. Consequently, the type of pegs employed for this purpose should have sufficient clamping. In addition, it may be necessary to have a large board explaining the STARDOM-CCP system at the triage site. The reason for this is that it is difficult for first responders wearing protective gear to communicate verbally with victims. While adults can hold CCPs when they are undressed, children who may have become separated from their family may find that pegs are difficult to hold. Children also may find the colored pegs interesting and toy-like. In addition, in the event that some first responders did not understand the STARDOM-CCP methodology clearly, the system would become severely compromised if they inadvertently removed the CCPs. Therefore, it is necessary to educate all of the staff of the relevant agencies and organizations on the technique before an event occurs. Furthermore, in the present drill, CCPs were placed on the collars of victims. However, if masks are used at the time victims were evacuated, then it may be better to place the CCPs on a conspicuous area of the masks. It also may be necessary to modify the masks or to have a predetermined position to which CCPs could be attached to minimize confusion at the scene.
In the present drill, for the purpose of simplification, CCPs were removed when victims were disrobed. However, it is important that the level of emergency care required is known when decontamination is initiated. Direct, visible, red marking on the victim's body is a good way to achieve this.
While the system of plastic triage tags that currently is employed in Israel for chemical exposures has been optimized, the present system is simpler and less expensive. The present system is more efficient compared to triage ribbons as tying ribbons while wearing thick butyl rubber gloves takes longer and is more difficult. Other options could include the use of color tape or Velcro bands. The CCPs were selected for reasons of simplicity and economic efficiency. Color tapes also would need to be cut and Velcro bands would be more expensive than CCPs.
Conclusions
This simple and straightforward STARDOM-CCP system is one technique that can be employed to improve the efficiency of decontamination. It is recommended that this system be tested internationally in drills and actual events.
